CLAIMS 

What is claimed is: 

1 . A method for selecting tester proteins capable of /mding to a target 
peptide or protein, the method comprising: 

expressing a library of tester proteins in yeast' cells, each tester protein 
being a fusion protein comprised of a first polypecftide subunit whose 
sequence varies within the library, a second polypeptide subunit whose 
10 sequence varies within the library independently of the first polypeptide, and a 
linker peptide which links the first and seccfhd polypeptide subunits; 

expressing a target fusion protein/in the yeast cells expressing the 
tester proteins, the target fusion protean comprising a target peptide or protein; 
and 

15 selecting those yeast cells/n which a reporter gene is expressed, the 

expression of the reporter gen^eing activated by binding of the tester fusion 
to the target fusion protein. 



2. The method of claifn 1 , wherein 
20 expressing the Jjfarary of tester fusion proteins includes 

transforming sr library of tester expression vectors into the yeast cells 
which contain a reciorter construct comprising the reporter gene whose 
expression is under transcriptional control of a transcription activator 
comprising an Motivation domain and a DNA binding domain, each tester 
25 expression vector comprising 

a first transcription sequence encoding either the activation 
domain or/the DNA binding domain of the transcription activator, 

a first nucleotide sequence encoding the first polypeptide 

subuni; 
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a second nucleotide seqtience encoding the second polypeptide 
subunit, and y 

a linker sequen<^e encoding a linker peptide that links the first 
nucleotide sequence and the second nucleotide sequence. 

3. The method of claim 2, wherein expressing a target fusion protein 
includes 

transforming a target expression vector into the yeast cells 
simultaneously or sequentially with the library of tester expression vectors, the 
target expression vector comprising 

a second transcription sequence encoding either the activation 
domain or the DNA binding domain of the transcription activator which is not 
expressed by the library of tester expression vectors; and 

a target sequence encoding the target protein or peptide; and 
expressing the target fusion protein from the target expression vector. 

4. The method of claim 1 , wherein the steps of expressidg the library of 
tester fusion proteins and expressing the target fusion^pfotein include causing 
mating between first and second populations of haf^foid yeast cells of opposite 
mating types, / 

wherein / 

the first population of haploid ye^t cells comprises 

a library of tester exopession vectors for the library of tester 
fusion proteins, each tester expression vector comprising 

a first trafiscription sequence encoding either the 
activation domain or the DNA binding domain of the transcription activator, 

a first nucleotide sequence encoding the first polypeptide 
subunit, / 

/ a second nucleotide sequence encoding the second 
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polypeptide subunit, and / 

a linker sequence encoding a4inker peptide that links the 
first nucleotide sequence and the second nucie^ide sequence; 

the second population of haploid yeasi cells comprises a target 
5 expression vector comprising / 

a second transcription sequence encoding either the activation 
domain or the DNA binding domain je^ the transcription activator which is not 
expressed by the library of tester^xpression vectors, and 

a target sequence^ncoding the target protein or peptide; and 
10 either the first or secorra population of haploid yeast cells comprises a 

reporter construct comprising the reporter gene whose expression is under 
transcriptional control of tbie transcription activator. 

5. The method of claim 4, wherein the haploid yeast cells of opposite 
15 mating types are a and a type strains of yeast. 



6. The method of claim 5, wherein the mating between the first and 
second populations of haploid yeast cells of a and a type strains is in a rich 
nutritional culture medium. 

The method of claim 1 , wherein the diveistty'Sfthelu proteins 
needed by the library of yeast expre^&kJnvectors is at least 1x10^. 

The method of clainH\ wherein the diversity of the fusion proteins 
25 encoded by the library^ yeast expression vectors is at least 1x10^°. 

9. The method of claim 1 , wherein the diversity of the fusion proteins 
encoded by tne library of yeast expression vectors is at least 1x10^^. 
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17. The method of clalmX-^^ first and second polypeptide 

subunits of th^^micr^iiiprotein in the library of tester proteins comprises an 
antibody fje^^^K^in variable region and an antibody light-chain variable 
region respectively. 




8. The method of claim 1 ^JuflRer^ompnsIng: 

isolating thetgst^Texpression vector from the selected clones; and 
mutag^rrtzing the first and second nucleotide sequences in the isolated 
10 tester expression vectors to form a library of mutagenized expression vectors. 

1^ The method of claim^ wherein the mutagenesis is selected from the 
group consisting of error-prone PGR mutagenesis, site-directed mutagenesis, 
DNA shuffling and combinations thereof. 



The method of claim 1 , wherein the target fusion protein comprises an 
antigen associated with a disease state. 



The method of claim 1 , wherein the target fusion protein comprises a 
20 tumor-surface antigen. 




22. The m^thod^f claim 1 , wherein the target fusion protein compri§es a 
Viumap-^wth factor receptor. 



25 23. The method of claim ^ wherein the human growth factor is selected 
from the group consisting of epidermal growth factors, transferrin, insulin-like 
growth factor, transforming growth factors, interleukin-1 , and interleukin-2. 



The method of claim 1 , wherein the protein encoded by the reporter 
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gene is selected from the group consisting of p-galactosidase, a- 



galactosidase, luciferase, p-glucuronidase, chloramphenicol acetyl 
transferase, secreted embryonic alkaline phosphatase, green fluorescent 
protein, enhanced blue fluorescent protein, enhanced yellow fluorescent 
protein, and enhanced cyan fluorescent protein. 

25. A method for selecting tester proteins capable of binding to a target 
peptide or protein, the method comprising: / 

expressing a library of tester proteins in yeast cells, each tester protein 
being a fusion protein comprised of a first polypeptide subunit whose 
sequence varies within the library, a second polypeptide subunit whose 
sequence varies within the library independently of the first polypeptide, and a 
linker peptide which links the first andf second polypeptide subunits; 

expressing a plurality of target fusion proteins in the yeast cells 
expressing the tester proteins, each of the target fusion protein comprising a 
target peptide or protein; knd V 

selecting those yeast cpsJn which a reporter gene is expressed, the 
expression of the reporyer g©pe being activated by binding of the tester fusion 
to the target fusion prjraein.// / 

26. The method of claim 25, wherein the steps of expressing the library of 
tester fusion proteins and expressing the plurality of the target fusion proteins 
includes causing mating between first and second populations of haploid 
yeast cells of opposite mating types, 

wherein / 

the first population of haploid yeast cells comprises 

a library of tester expression vectors for the library of tester 
fusion proteins, each tester expression vector comprising 




a first transcription sequence encoding either the 
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10. The method of claim 1 , wherein the diversities of the first and second 
polypeptide subunits are each independently derived from libraries of 
precursor sequences that are^ot specifically designed for the. target peptide 
or protein. 

1 1 . The method of cl^im 1 , wherein the diversities of the first and second 
polypeptide subunits ^^ot derived from one or more proteins that are 
known to bind to the ta/get peptide or protein. 

10 12. The method m claim/1 , wherein the diversities of the first and second 
polypeptide subunit^ arWfiot generated by mutagenizing one or more proteins 
that are known to bihd to the target peptide or protein. 



15 




1 3. The method of claim 1 , wherein the first nucleotide sequence is 5' 
relative to the second nucleotide sequence. 

14. The method of claim 16, wherein thfi-fiFst-mrclSofTde sequenc&Tn the 
library of expression ve^9fs-ci5mprises a coding sequence of an antibody 

\^heavy-chain variat)Jeregion, and the second nucleotide sequence comprises 
a coding segwence of an antibody light-chain variable region. 



25 



1 5. The method of claim 1 , wherein the4nker peptides expressed by the 
library of expression vectors provide a ^bstantially conserved conformation 
between the first and second polypeptide subunits across the library of fusion 
proteins expressed by the li^ry/^ expression vectors. 



16. The method of claiiW'K' Wherfein the conformation of the fusion protein 
having the first and seconbr pc^yp4>tide subunits linked by the linker peptide 
mimics a conformation of a single chain antibody. 
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activation domain or the DNA binding domain of thearanscription activator, 

a first nucleotide sequence ^needing tlie first polypeptide 

subunit, 

a second nucleotide sequence encoding the second 
polypeptide subunit, and 

a linker sequence epicoding a linker peptide that links the 
first nucleotide sequence and the second nucleotide sequence; 

the second population of haploid yeast cells comprises a plurality of 
target expression vectors, each of tWe target expression vector comprising 

a second transcription sequence encoding either the activation 
domain or the DNA binding domain of the transcription activator which is not 
expressed by the libraiyof tester expression vectors, and 

a target sequent/e encoding the target protein or peptide; and 
either the fi/st or£^oiff\d population of haploid yeast cells comprises a 
reporter construct con/^sijf\g the reporter gene whose expression is under 
transcriptional cqnti^l oHf\e traj:^scription activator. 



20 



27. The method ofdaim 25, wherein members of the library of tester 
expression vectors ar^ arrayed as individual yeast clones in one or more 
multiple-well plates. 



25 



28. The methoa of claim 25, wherein members of the library of target 
expression vectoys are arrayed as individual yeast clones in one or more 
multiple-well plates. 

29. The met/hod of claim 25, wherein the mating is based on clonal mating 
in which eachA^east clone containing a members of the tester expression 
vectors is mated individually with each of the members of the library of target 
expression vector. 
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30. The method of claim 25, wherein the plurality/f target expression 
vectors are a library of expression vectors contaiping a collection of human 
EST clones or a collection of domain structures^ 



31. A kit, comprising: 

a first and second populations of/haploid yeast cells of opposite mating 

types, 

the first population of haploid^yeast cells comprising a library of tester 
10 expression vectors for the library (z(f tester fusion proteins, each of the tester 
expression vector comprising^ijnrst transcription sequence encoding 

either an apfivatior/ domain or a DNA binding domain of a 
transcription activator^ 

a first liuclfec^e sequence encoding a first polypeptide subunit, 
15 a sedondWuc^^ encoding a second polypeptide 

subunit, and 

a linker seitiu^ce encoding a linker peptide that links the first 
nucleotide sequence ai/id the second nucleotide sequence; 

the second popLlation of haploid yeast cells comprises a target 
20 expression vector, the target expression vector encodes 

either the activation domain or the DNA binding domain of the 
transcription activator which is not expressed by the library of tester 
expression vectors/ and 

a target sequence encoding the target protein or peptide; 
25 wherein eitner the first or second population of haploid yeast cells 

comprising a reporter construct comprises a reporter gene whose expression 
is under transcriptional control of the transcription activator. 



32. The kit of 



claim 31, wherein the second population of haploid yeast 
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cells comprises a plurality of target expressi<^ vectors, each of the target 
expression vectors encoding 

either the activation domain or the DNA binding domain of the 
transcription activator which is not^xpressed by the library of tester 
expression vectors; and 

a target sequence encoding the target protein or peptide. 

33. The kit of cMim 31 Aherein the haploid yeast cells of opposite mating 
types are a ancyaxyDerm^s of yeast. 

34. The kii^f claim 31y^herein the first polypeptide subunit comprises an 
antibody heavy-chai»ivariable region, and the second polypeptide subunit 
comprises an antib(6dy light-chain variable region. 



15 35. The methojfci of claim 31 , wherein the protein encoded by the reporter 
gene is selected from the group consisting of p-galactosidase, a- 
galactosidase, liiciferase, p-glucuronidase, chloramphenicol acetyl 
transferase, secreted embryonic alkaline phosphatase, green fluorescent 
protein, enhanced blue fluorescent protein, enhanced yellow fluorescent 

"^-30 pr^t^i", flnrLa nbd nn o H r yi ^frf|ri7^r^c^nont prntPln " 
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